Mutations in the Sindbis virus capsid gene can partially suppress mutations in the cytoplasmic domain of the virus E2 glycoprotein spike.
Assembly and budding of alphaviruses are postulated to occur by protein-protein interactions between sites on the cytoplasmic domain of the transmembranal envelope E2 glycoprotein and on the surface of the nucleocapsid protein subunits. Genetic data to support this model have been obtained by isolating revertants of two slow-growth mutants of Sindbis virus and analyzing the sequences of the genes encoding their structural proteins. The slow-growth phenotypes of the mutants were previously shown to result from site-directed mutations of 2 amino acids in the sequence corresponding to the 33 amino acids at the carboxyl terminus of E2, which are localized to the cytoplasmic face of the plasma membrane. Putative revertants of these two mutants with faster growth rates were isolated by sequential passaging of virus grown on insect cells or chicken embryo fibroblasts. Sequence analysis of plaque-purified viruses that grew significantly better than the original mutant revealed that the original E2 mutation was present and that there were additional amino acid changes in the virus capsid. Two of the latter were introduced separately into the wild-type virus cDNA and into the genomes of the original mutants. The new strains of virus that contained both capsid and E2 mutations produced many more extracellular particles than those with the E2 mutations alone, indicating substantial suppression of the original E2 mutation. Both capsid mutations appear to be localized near a hydrophobic pocket of the capsid, which is postulated to be the site for docking of hydrophobic amino acids of the E2 cytoplasmic domain. This genetic study provides strong support for the current models of alphavirus assembly.